A 77-year-old South Asian man presented to the acute admissions service with a one-month history of progressive, left-sided facial weakness and left-sided mandibular and pre-auricular pain. A diagnosis of Bell's palsy was made. He was receiving ongoing treatment for ipsilateral otitis externa with topical tri-adcortyl ointment. His medical history included end-stage renal disease (ESRD) of uncertain cause, treated with hospital haemodialysis; poorly controlled insulin-treated type 2 diabetes mellitus; ischaemic heart disease; and gout.
A diagnosis of necrotising (malignant) otitis externa (NOE) was made. The patient was treated for a total of six weeks with systemic agents and localised intraauricular ribbon gauze. He completed four weeks of intravenous meropenem (1 g once daily), combined with oral ciprofloxacin (250 mg twice daily) and voriconazole (400 mg mane, 200 mg nocte). Thereafter he continued with a further two weeks of oral ciprofloxacin and voriconazole. Doses were adjusted for the renal impairment and haemodialysis requirements. Topical ribbon gauze soaked with amphotericin and nystatin was administered daily over this period. The initial treatment was based upon the likelihood that Pseudomonas is the usual causative agent, and that resistant strains of Pseudomonas are increasingly prevalent. Culture results guided treatment thereafter.
Two months later the facial nerve palsy was improving so that the lower division involvement had reduced to grade II weakness. Otoscopy confirmed reduced suppurative discharge with ongoing dry perforation of the tympanic membrane. Follow-up CT scans at three months and then seven months from diagnosis showed continuing improvement ( Figure 2 ).
DISCUSSION
This case highlights a number of key learning points. The ESRD and diabetic populations have increased susceptibility to infection. 2, 3 According to the UK Renal Registry, infection was the second most common cause of death in a population on renal replacement therapy between 2000 and 2006. 4 In this group infection accounted for nearly 20% of mortality, and was second only to cardiac disease. An infective aetiology should be considered in any unusual presentation in this population.
Necrotising otitis externa: an unusual cause of cranial nerve palsy in a diabetic haemodialysis patient ABSTRACT We present an unusual case of necrotising otitis externa (NOE) causing a lower motor neurone facial nerve palsy in a patient with diabetes mellitus and receiving maintenance haemodialysis for end-stage renal disease (ESRD). Pseudomonas aeruginosa is the most common pathogen isolated in NOE, although our case involved the non-typical pathogens Aspergillus flavus and Proteus mirabilis. We discuss the need for diagnostic rigour and the importance of considering atypical infective pathology in patients with ESRD or diabetes mellitus. We review NOE with reference to causative agents, imaging strategies, prognostic indicators and treatment. In our case the symptoms of otalgia and discharge should have raised the suspicion of localised infection or malignancy, mandating otoscopy. Particularly important otoscopic features would include granulation in the bone-cartilage junction of the external auditory canal as one of the hallmarks of NOE. 5 Bell's palsy should be a diagnosis of exclusion and poor response to treatment should raise the possibility of misdiagnosis or an atypical infective pathology.
KEywORDS
Necrotising otitis externa is more accurately described as skull base osteomyelitis. In the past it has been defined by the diagnostic criteria of Cohen and Friedman; 6 however, these criteria are not well established, particularly with regards to imaging strategies, and are no longer strictly applied when the clinical scenario is suggestive. Diabetes mellitus as a causative agent is described in these diagnostic criteria, but any form of immunosuppression would be a predisposing factor and this should be recognised. Endstage renal disease and haemodialysis as specific causative factors have only been described in two case studies in the literature to our knowledge. 7, 8 In our case the combination of factors conveying immunosuppression were contributory to the presentation of NOE.
Pseudomonas aeruginosa is isolated from the external auditory canal in more than 90% of cases with NOE. 9 Case reports identify the minority of other causative agents, including Staphylococcus aureus, 10 Staphylococcus epidermidis,
11
Klebsiella, 12 Proteus mirabilis 13 and various Aspergillus and Candida species. 7, [14] [15] [16] In this case, infection was as a result of Aspergillus flavus and Proteus mirabilis, with no evidence of Pseudomonas on repeated culture. Assumptions that Pseudomonas is the causative pathogen can lead to a delay in appropriate treatment. Increasing numbers of ciprofloxacin-resistant Pseudomonas infections means that identifying antibiotic sensitivity remains important. 17 Mortality data in NOE is poorly documented, but fatal events are usually due to intracranial complications such as dural sinus thrombosis, meningitis and intracranial abscesses. 5, 9 A recent case series of 46 patients treated for NOE quoted healing rates over 95% after a mean follow-up of around 78 weeks. 18 Cranial nerve palsy as a complication of NOE is well recognised, but debate remains about whether this feature has prognostic value. The facial nerve is most commonly affected because of the close relationship of the stylomastoid foramen to the external auditory canal. Facial nerve palsy is associated with more advanced disease on CT imaging and is also less likely to improve with medical treatment when compared with other cranial nerve palsies. However, higher rates of mortality have not been demonstrated. [18] [19] [20] Temporomandibular joint (TMJ) involvement is rare and may reflect more advanced disease with worse prognosis. Data are limited: one case series of 42 people with NOE identified six patients with TMJ involvement, and reported a 50% mortality rate directly related to the infection within the TMJ group. 21 No single imaging strategy is universally effective for both diagnosis and follow-up of NOE. 22 The Cohen-Friedman criteria advocates technitium 99 (Tc99) scintigraphy bone scanning as first-line imaging, but this provides poor anatomic detail, changes are not specific for infective infiltration and a soft tissue mass without bone involvement will not be detected. Instead, many units now use CT 
CONClUSION
Necrotising otitis externa is a rare but important cause of lower motor neurone facial palsy that can result in mortality from intracranial complications. People with diabetes mellitus or those who are immunocompromised are particularly susceptible, and our case highlights the importance of diagnostic rigour in this group of patients. Otoscopy should be performed early to look for granulation in the bone-cartilage junction, and imaging should be guided by the clinical question, taking into account differing diagnostic and monitoring needs. Early identification of the causative pathogen and resistance patterns is vital to allow appropriate antibiotic treatment, and long-term antimicrobials are the mainstay of treatment. Poor response to treatment should always alert the physician to reconsider the underlying diagnosis or causative agent.
